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Description 

[0001] This invention relates to devices, implants and 
prostheses used in orthopaedic surgery, and, more par- 
ticularly, to bone plates used to reinforce fractured bones 
and thus promote healing. 

[0002] A compressive screw system, also known as 
the DCS system, is a bone plate system that has been 
used in trauma surgery for many years. The procedures 
for use of this system are well documented by the AO 
Institute, an institute having as one of its goals, the pro- 
motion of new orthopaedic surgical procedures. This sys- 
tem included a bone plate having slots communicating 
therethrough. A land in which the slot is wider at one end 
defines a stepped surface adjacent the portion of the slot 
that extends through the bone plate. The stepped surface 
is generally cut with a spherical endmill, thus creating a 
spherical stepped surface. 

[0003] In a still further development, bone plates have 
been developed having individual threaded apertures 
and non-threaded apertures interspersed along the 
length of the plate. In this and other designs, the distance 
between holes has become a standard. Although an im- 
provement over the inserts noted above, the locking po- 
sitions are pre-defined, and only available in limited lo- 
cations, which also reduce surgical flexibility. In another 
product variation, expandable, lockable inserts enter into 
the slots of a standard bone plate. When the bone screw 
passes through one of these inserts and is torqued down, 
the insert expands and locks the screw in place. Howev- 
er, this insert is locked in a secondary operation. This is 
not desirable because this requires more operating room 
time and adds complexity to the procedure. Further, the 
inserts must be added in the specific location before the 
plate is fixed to the bone and cannot be subsequently 
inserted. This limits the choice of placement during sur- 
gery if the need arises. 

[0004] Also, the above insert designs rely on a friction 
lock via contact between two surfaces. Friction locks are 
not reliable and come lose more easily than threaded 
locked holes. The result of such a design is inferior to 
that of the threaded plate and screw designs discussed 
below. 

[0005] In US Patent 5,002,544, there is shown an os- 
teosynthetic pressure plate having a cross-section trans- 
verse to the longitudinal axis of the plate at at least one 
point being wider toward the upper surface than toward 
the lower surface and the plate having recesses in the 
lower surface so that upon application to a bone there is 
space between the bone and the plate. The cross-section 
between the screw holes is reduced, preferably to the 
extent that the resistance of the plate to bending in this 
area is less than in the area of the holes. Because of the 
reduced bend resistance between the holes, the plate 
can more easily be adapted to conform to the anatomy 
of the bone. Furthermore, this can be done without de- 
formation of the holes, thus minimizing the resulting loss 
of fatigue strength and minimizing the misfit of the screw 



heads. 

[0006] Further, US Patent No. 5,709,686 describes a 
bone plate that has recesses or reduced thickness por- 
tions on its sides, between threaded apertures. Although 

5 the purpose is not specifically described, these recesses 
appear to function to avoid warpage of the threaded por- 
tions when the bone plate is bent. However, when such 
a bone plate is fixed to a bone, these discontinuous re- 
cesses are exposed and may potentially come into con- 

10 tact with and potentially aggravate muscle tissue. 

[0007] Still further, US Patent No. 5,733,287 shows, in 
FIG. 4, a plate that has transverse cuts 13 and a longi- 
tudinal cut 14 on the lower surface 7 to reduce contact 
between the plate and bone. Due to the transverse un- 

*5 dercuts 13, the cross-section 15 between the holes is 
already significantly reduced and therefore is not further 
decreased by an additional groove 10 on the upper sur- 
face 6 as in the embodiment according to FIG. 3. To avoid 
a cross-section that is too thin, the groove 1 0 on the upper 

20 surface 6 is made discontinuous in short segmental 
grooves 1 6 providing a smooth transition into and out of 
the holes 8. 

[0008] Inyetanothersolution, PCT application No. WO 
01/54601 combines the features of the DCS system dis- 

25 cussed above with a locking screw. This design com- 
bines the features of the DCS system with a locking 
screw. Such a system is known as the combi-slot. In this 
design, the stepped surface of the slot is generally 
ramped or tapered so as to be deeper at one end than 

30 at another. This enables the positioning and selective 
fixing of the bone plate for compressing two bone frag- 
ments together with a preload created by wedging action. 
In this manner, the bones are placed in a position that 
the surgeon believes would best promote healing. 

35 [0009] Further, this combi-hole includes two distinct 
overlapping portions in a single slot. One portion of the 
slot is suited to receive a standard bone screw, while the 
other portion of the slot is suited to receive a threaded 
peg oriented perpendicular to the top surface of the bone 

40 plate. Also, the combi-holes are generally oriented with 
the threaded portions being on the innermost end of the 
combination and the unthreaded portions oriented to- 
ward the ends of the bone plate. This improvement in- 
creased the flexibility of choice available to orthopedic 

45 surgeons using the device in that it was more likely that 
a hole would be present at a suitable anchoring point in 
the bone plate. Nevertheless, there are often trauma sit- 
uations that are best served by the threaded portion being 
at the extreme ends of the bone plate and/or at various 

50 positions throughout the plate. In addition, sometimes 
there is no specific center of the fracture - in such a sit- 
uation, use of the combi-hole design is limited. 
[0010] In a further development, the AO Institute has 
studied and proposed the use of endpegs which are rig- 

55 idly fixed in the extreme ends of the bone plate. Such an 
arrangement has been shown to better resist the flexing 
of the bone than use of a bone screw alone. Flexing can 
otherwise loosen the connection between the bone plate 
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and bone in other bone plate systems. 
[0011] US Patent No. 5,324,290 shows a complex 
bone plate having slots with countersunk circular re- Fig. 1b 

cessed cut at intervals along the slot (a similar arrange- 
ment is shown in US Patent No. 4,696,290). It further 5 
shows the bone plate torqued against the bone so as to 
at least marginally, conform to the shape of the bone (see Figs. 2 and 3 

Fig. 2). Other patents of interest include US Patent Nos. 
3,716,050, WO 02/096309, 3,659,595, 5,681,311, 
5,261 ,91 0, and 5,364,399, as well as German Patent ap- 10 
plication DE 43 41 980 A1, all showing combinations of 
conventional slots and recesses. 

[0012] It is therefore an object of the present invention 
to provide a bone plate that provides greater flexibility of 
choice to the surgeon. An other object is to suggest a 
bone plate that provides this choice of plate placement 
while reliably and permanently fixing the bone plate to 
the bone fragments, in any hole position. A further object 
is to propose a bone plate that has multiple orientations 
for the locking screw and thus, enables plate placement, 
while reliably and permanently fixing the bone plate to 
the bone fragments, in any hole position. Still a further 
object is to provide a versatile bone plate having recesses 
which determine where the bone plate will bend, in order 
to avoid the threads in any holes to be bent or warped, 25 
while maintaining a smooth external surface. In addition, 
an object of the present invention is to provide a bone 
plate with holes that create bidirectional compression. 
[0013] These and further objects are achieved by the 
bone plate as defined in the independent claim 1. Addi- 30 
tional inventive elements derive from the depending 
claims. 

[0014] A bone plate(s) of complex form is provided, 
particularly suited to tibial plateau-leveling osteotomy 
and a distal femoral osteotomy. The bone plate has a 35 
main longitudinal axis, a bone-contacting bottom side 
(not shown) and a top side with at least two sets of over- 
lapping holes which communicate through the plate from 
the top to the bottom side. The sets of overlapping holes 
define threaded apertures having multifaceted surfaces. 40 
When applied to a bone, two sets of such overlapping 
holes are located so as to lie on opposite sides of an 
osteotomy site. Optionally, a third hole is aligned at ap- 
proximately 60 degrees with the longitudinal axis. The 
configuration of this complex bone plate vary, depending 45 
on the physiology of the patient. An object of the invention 
is to provide an orthopaedic surgeon greater flexibility of 
choice in that a threaded peg providing secure fixing can 
be positioned at any interval along the bone plate, includ- 
ing at its extreme ends or on its elbow. 50 
[0015] The included drawings represent selected and 
exemplary embodiments of the present invention. These 
drawings are intended to illustrate the present invention 
without limiting the scope of protection. In the Figures is 
shown: 55 



Fig. 4a 



FIG. 4b 



FIG. 5a 



20 FIG. 5b 



FIG. 5c 



FIG. 5d 



FIG. 6 



otomy. 

a view showing placement of the em- 
bodiment of FIG. 1a applied in tibial pla- 
teau-leveling osteotomy. 

top views of other alternate embodi- 
ments suitable for tibial plateau-leveling 
osteotomy. 

a top perspective view of another alter- 
nate embodiment of the bone plate. 

a bottom perspective view of the alter- 
nate embodiment of FIG. 4a. 

a top view of an alternate embodiment 
suitable for distal femoral osteotomies. 

a view showing placement of the em- 
bodiment of FIG. 5a applied in a distal 
femoral osteotomy. 

an alternate perspective top view of the 
embodiment of FIG. 5a. 

an alternate top view showing the posi- 
tioning of compression holes with re- 
spect to the osteotomies. 

a top view of an orthopaedic kit of the 
invention. 



Fig. 1a 



a top view an alternate embodiment 
suitable for tibial plateau-leveling oste- 



[0016] Referring now to FIG. 1a 5 a bone plate 80 of 
complex form is shown, particularly suited to tibial pla- 
teau-leveling osteotomy. The bone plate 80 has a main 
longitudinal axis 12, a bone-contacting bottom side (not 
shown) and a top side 1 6 with at least two sets of over- 
lapping holes 1 00 which communicate through the plate 
from the top to the bottom side. The sets of overlapping 
holes 1 00 define threaded apertures having multifaceted 
surfaces 36. When applied to a bone, two sets of such 
overlapping holes 1 00 are located so as to lie on opposite 
sides of an osteotomy site 1 1 0. A third hole is aligned at 
approximately 60 degrees with the longitudinal axis 12, 
on the elbow portion. 

[0017] The configuration of this complex bone plate 80 
may vary, depending on the physiology of the patient. An 
illustration of the flexibility of application of the plate 80 
is its flexible use in osteotomy. 

[0018] The plate 80 has a flat triangular head 82 in 
which three spaced-apart apertures 84 and 86 are 
formed. The head 82 is integrally formed with an elon- 
gated lower portion 90 in which are located a plurality of 
apertures 92, 94 and 96, substantially co-axially with two 
of the apertures 84 and 86 in the head 82. Apertures 84 
and 94 each consist of two overlapping holes 1 00 and a 
top lead-in feature which is either an elongated chamfer 
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1 02 or two overlapping chamfers 1 04. 
[0019] Referring again to the triangular head 82, the 
apertures are arranged such that the aperture or hole 84 
which is not axially aligned with the other apertures, is 
angled approximately 60 degrees from the longitudinal 
axis 1 2, which corresponds to a nominal angle of correc- 
tion of the level of the tibial plateau. The osteotomy 1 1 0 
(shown in FIG. 1b) is located approximately along the 
line 112, between the aperture designated 114 and the 
aperture designated 116. These apertures 1 14 and 1 16 
are formed to enable compression of the fracture site 
across the line 1 12 when bone screws 24 having a bev- 
elled surfaces 120 and 122 preferably having no thread 
30 on the head 26) enter the apertures and are torqued 
down such that wedging action takes place at the inter- 
face between the bevelled surfaces and the chamfered 
surfaces 1 02 and 1 04. 

[0020] The aperture 1 1 6 has a chamfer 1 02 that allows 
a surgeon to insert a bone screw 24 (shown in FIG. 6) in 
the region between the holes 100 and not tighten com- 
pletely, thus allowing movement along the long axis 12 
and accurate placement of the bone plate 80 upon tight- 
ening. Note that aperture 1 14 may be used in a similar 
manner to aperture 116, the difference being that the 
form 1 04 of the chamfer does not allow for the placement 
of the screw 24 at any position along the length of the 
aperture (rather, there are only two possible positions: 
coaxial with the holes 100). The holes 92 and 96 may 
include threads 30 that are locking or non-locking, de- 
pending on the particular need of the surgeon. 
[0021] Referring now to FIG. 1b, application of the 
bone plate 80 is shown for tibial plateau-leveling osteot- 
omy in a canine subject. It should be noted, however, 
that there are several suitable veterinary and human or- 
thopaedic applications as well. 

[0022] Referring now to FIG. 2, an alternate embodi- 
ment 130 of the invention for this particular application 
shows typical modifications, such as longer chamfer sur- 
faces 1 02' and 1 04' in the apertures 84' and 94' on either 
side of the osteotomy site. An elongated slot 86' in the 
flat, triangular head 82' includes a large underside cham- 
fer (not shown) which permits greater bone screw angu- 
lation. 

[0023] Referring now to FIG. 3, asecond alternate em- 
bodiment 140 of the invention for this particular applica- 
tion shows other possible orientations of the apertures. 
For example, apertures 84" are oriented off axis in order 
to suit special cases. 

[0024] Note that the threaded apertures 100 used in 
the invention provide hole centers located at specific lo- 
cations (as opposed to apertures that are formed as a 
slot). Use of threads centered at a specific point allows 
the bone screw to be fixed at a specific location at which 
the surgeon may judge the bone structure to be best suit- 
ed to support such a bone screw. Unlike designs using 
aslot, the apertures 1 00 of the invention eliminate wander 
of the screw in the aperture. This further permits place- 
ment at specific locations for buttressing and/or secure 



fixing in neutral screw loading areas. 
[0025] Referring now to FIGs. 4a and 4b, in another 
embodiment, the bone plate 80' has a round hole 150 
having a countersink 152 whose axis 154 is angled off 

5 of perpendicular from the top surface 156 of the bone 
plate and whose form corresponds to the shape of the 
head of a representative bone screw. The angle from 
perpendicular is preferably 25 degrees as this angulation 
generally matches the amount which the plate 80' is con- 

10 toured in situ. This angle allows screw placement that is 
parallel to the adjacent bone surface. 
[0026] Referring now to FIGs. 5a-5d, in another em- 
bodiment, a bone plate 200 is particularly suited for distal 
femoral osteotomies 202 and correcting medial patellar 

15 luxations and/or other corrective osteotomies of the distal 
femur. The bone plate 200 has a main longitudinal axis 
204, a bone contacting bottom side (not shown) and a 
top side 206 with at least two adjacent sets 210 of over- 
lapping holes 212 which communicate through the plate 

20 from the top to the bottom side. The sets 210 of overlap- 
ping holes are compression holes which define threaded 
apertures 212 having multifaceted surfaces 214. When 
applied to a bone 21 6, two sets 210 of such overlapping 
holes 21 2 are located so as to lie on opposite sides 21 6 

25 of an osteotomy site 202. 

[0027] The threaded apertures 212 include wide bev- 
els 220 on a far end 222 and near end 224 with respect 
to the osteotomy site. 

[0028] The bone plate 200 further includes at least one 
30 locking bone peg (notshown) having an unthreaded body 
and threaded head which locks with the threads of a cor- 
responding threaded aperture, thereby better ensuring 
rigid fixing of a fracture. Further, the distance X between 
the threaded apertures is defined to optimize either clos- 
es ing or opening of wedge femoral osteotomies 230. Pref- 
erably, the distance X is approximately 15 mm. 
[0029] Optionally, a distal end 232 of the plate 200 
forms a natural curve 234 corresponding to the shape 
236 of the distal femur in order to minimize the potential 
40 of plate overhang. 

[0030] In another feature, locking bone pegs 306 
(shown in FIG. 6) interface with the threaded apertures. 
The threads cut in the head of these pegs are designed 
so as to lock with the threaded apertures in orderto better 
45 ensure rigid fixing of a fracture when using pegs having 
a body without threads. The locking feature used can be 
any of the known methods of locking threads by mechan- 
ical means. 

[0031] Referring now to FIG. 6, in another embodi- 
50 ment, an orthopaedic kit 300 is provided which include a 
case 302, bone plates 200 and 200', a variety of bone 
screws 304, threaded pegs 306 of various lengths, and 
a drill guide 31 0. The drill guide 310 has a threaded end 
312 that threads into the thread 40 of an overlapping hole 
55 210. The drill guide 310 has a main drill guide surface 
31 4 to securely hold the drill guide in adesired orientation 
with respect to the bone plate 200 in order to stabilize a 
drill (not shown) used in an orthopaedic procedure. 
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3. The bone plate (80,130,140,200) of one of claims 1 
or 2, characterized in that a third hole (102) is 
aligned in a distance from the longitudinal axis 
(12,204). 

5 

4. The bone plate (80,130,140,200) of one of claims 1 
to 3, characterized in that at least one of the holes 
(84,86) that are aligned on the second axis has a 
threaded aperture for receiving a bone screw. 

10 

5. The bone plate (80, 1 30, 1 40,200) of claims 3 and 4, 
characterized in that the third hole (102) is imple- 
mented as a set of overlapping holes (100,212) ar- 
ranged substantially parallel to the second axis. 

15 

6. The bone plate (80,130,140,200) of one of the pre- 
ceding claims, characterized in that the second ax- 
is is angled at 60 degrees from the longitudinal axis. 

20 7. The bone plate (80,130,140,200) of one of the pre- 
ceding claims, characterized in that each one of 
the overlapping holes (1 00,21 2) includes awide bev- 
el (220) on a far end (222) away from the osteotomy 
site (112). 

25 

8. The bone plate (80,130,140,200) of one of the pre- 
ceding claims, characterized in that the bone plate 
(80,130,140,200) further includes at least one lock- 
ing bone peg (306) having a threaded head which 
30 locks with the threads (30) of a corresponding 

threaded aperture (40), thereby better ensuring rigid 
fixing of a fracture when using pegs having a body 
without threads. 



[0032] In an advantage of the invention, the bone plate 
1 0 provides greater flexibility of choice to the surgeon in 
that a threaded peg providing secure fixing can be posi- 
tioned at any interval along the bone plate, including at 
its extreme ends. In another advantage, the bone plate 
1 0 provides greater flexibility of choice by providing mul- 
tiple overlapping holes 22 oriented (1) along the longitu- 
dinal axis 12 of the bone plate, (2) oriented at an angle 
0 to the longitudinal axis, and (3) staggered along the 
axis. 

[0033] In still another advantage, the threaded aper- 
tures 40 of the bone plate 10 are provided with threads 
cut perpendicular to the top side 1 6 of the bone plate, as 
well as at an angle 0 to normal. 

[0034] In another advantage, the bone plates 80, 130, 
or 1 40 include features that further increase the adapta- 
bility of the invention to the particular needs of surgery, 
in this instance, tibial plateau-leveling osteotomy. 
[0035] Multiple variations, combinations, and modifi- 
cations are possible in the embodiments of the invention 
described here. Although certain illustrative embodi- 
ments of the invention have been shown and described 
here, awide range of modifications, changes, and sub- 
stitutions is contemplated in the foregoing disclosure. In 
some instances, some features of the present invention 
may be employed without a corresponding use of the 
other features. Accordingly, it is appropriate that the fore- 
going description be construed broadly and understood 
as being given by way of illustration and example only. 



Claims 

1. A bone plate (80,130,140,200) suitable for use in 
osteotomy, the bone plate (80,130,140,200) having 
at least a longitudinal axis (1 2,204), a bone-contact- 
ing bottom side and a top side (16,206) with aper- 
tures that communicate through the plate 
(80,130,140,200) from the top to the bottom side, 
the apertures being implemented for taking up bone 
pegs or bone screws, and the apertures being ar- 
ranged substantially along the longitudinal axis 
(12,204), wherein two of these apertures are imple- 
mented as one set of two overlapping holes 
(100,212), and wherein at least two holes (84,86) 
are aligned along a second axis that extends at an 
angle with respect to the longitudinal axis (12,204) 
characterized in that the two overlapping holes 
(100,212) of the one set of overlapping holes 
(1 00,21 2) are cylindrical and threaded, and wherein 
one hole (86) is aligned along the longitudinal axis 
(12,204) and the second axis. 

2. The bone plate (80,130,140,200) of claim 1, char- 
acterized in that the centers of the overlapping 
holes (100,212) are arranged substantially parallel 
to the longitudinal axis (12,204). 



35 9. The bone plate (80,130,140,200) of one of the pre- 
ceding claims, characterized in that the bone plate 
includes at least one round hole (1 50) having a cor- 
responding countersink (1 52), the countersink being 
axial ly offset from an orientation perpendicular to the 

^0 top surface (156) by a predetermined angle. 

10. The bone plate (80,130,140,200) of claim 9, char- 
acterized in that the predetermined angle is 25 de- 
grees. 

45 

11. The bone plate (80,130,140,200) of one of the pre- 
ceding claims, characterized in that a distance (X) 
between the two overlapping holes (1 00,212) of an 
aperture is defined to optimize either closing or open- 

50 ing of wedge femoral osteotomies. 

12. The bone plate (80,130,140,200) of claim 11, char- 
acterized in that the distance (X) is 15 mm. 

55 13. The bone plate (80,130,140,200) of claim 11 or 12, 
characterized in that a distal end (232) of the plate 
(80,130,140,200) forms a natural curve correspond- 
ing to the shape of the distal femur in order to mini- 



45 



50 
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mize the potential of plate overhang. 

14. An orthopedic kit including a bone plate 
(80,130,140,200) suitable for use in osteotomy ac- 
cording to at least one of the preceding claims and 
at least one bone screw engageable with the bone 
plate (80,130,140,200). 

15. The orthopedic kit of claim 14, further comprising a 
drill guide having a main drill guide surface and op- 
posite end portions, one end portion of which is se- 
curely engageable with the threaded surface of a 
hole in the bone plate (80,130,140,200) so as to se- 
curely hold the drill guide in a desired orientation with 
respect to the bone plate (80,130,140,200) for sta- 
bilizing a drill used in an orthopedic procedure. 



Patentanspruche 

1. Knochenplatte (80, 130, 140, 200) zur Verwendung 
bei der Osteotomie, wobei die Knochenplatte (80, 
130, 140, 200) mindestens eine Langsachse (12, 
204), eine mitdem Knochen in Beruhrung stehende 
Unterseite und eine Oberseite (16, 206) mit Offnun- 
gen, die durch die Platte (80, 130, 1 40, 200) von der 
Oberseite zur Unterseite miteinander in Verbindung 
stehen, aufweist, wobei die Offnungen zur Aufnah- 
me von Knochenstiften oder Knochenschrauben 
dienen und die Offnungen im Wesentlichen entlang 
der Langsachse (12, 204) angeordnet sind, worin 
zwei dieser Offnungen als ein Satz von zwei uber- 
lappenden Lochern (100, 212) ausgefuhrt sind und 
worin mindestens zwei Locher (84, 86) entlang einer 
zweiten Achse ausgerichtet sind, die sich in einem 
Winkel zur Langsachse (1 2, 204) erstreckt, dadurch 
gekennzeichnet, dass die beiden uberlappenden 
Locher (1 00, 212) des einen Satzes von uberlappen- 
den Lochern (100, 212) zylinderformig und mit Ge- 
winde versehen sind, und worin ein Loch (86) ent- 
lang der Langsachse (12, 204) und der zweiten Ach- 
se ausgerichtet ist. 

2. Knochenplatte (80, 130, 140, 200) nach Anspruch 
1 , dadurch gekennzeichnet, dass die Mitten der 
uberlappenden Locher (100, 212) im Wesentlichen 
parallel zur Langsachse (12, 204) angeordnet sind. 

3. Knochenplatte (80, 130, 140, 200) nach Anspruch 1 
oder 2, dadurch gekennzeichnet, dass ein drittes 
Loch (102) in einem Abstand von der Langsachse 
(12, 204) ausgerichtet ist. 

4. Knochenplatte (80, 130, 140, 200) nach einem der 
Anspruche 1 bis 3, dadurch gekennzeichnet, dass 
mindestens eines der Locher (84, 86), die auf der 
zweiten Achse ausgerichtet sind, eine Gewindeoff- 
nung zur Aufnahme einer Knochenschraube auf- 



weist. 

5. Knochenplatte (80, 130, 140, 200) nach Anspruch 3 
und 4, dadurch gekennzeichnet, dass das dritte 

5 Loch (102) als Satz von uberlappenden Lochern 

(100, 212) ausgefuhrt ist, die im Wesentlichen par- 
allel zur zweiten Achse angeordnet sind. 

6. Knochenplatte (80, 130, 140, 200) nach einem der 
10 vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass die zweite Achse im Winkel von 60 
Grad zur Langsachse steht. 

7. Knochenplatte (80, 130, 140, 200) nach einem der 
is vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass jedes der uberlappenden Locher 
(100, 212) eine breite Fase (220) am entfernten En- 
de (222) von der Osteotomiestelle (112) aufweist. 

20 8. Knochenplatte (80, 130, 140, 200) nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass die Knochenplatte (80, 130, 140, 
200) ferner mindestens einen Arretierknochenstift 
(306) mit einem Gewindekopf aufweist, der in die 
25 Gewinde (30) einer entsprechenden Gewindeoff- 
nung (40) eingreift, so dass eine starre Fixierung ei- 
ner Fraktur besser gewahrleistet ist, wenn Stifte mit 
einem Korper ohne Gewinde verwendet werden. 

30 9. Knochenplatte (80, 130, 140, 200) nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass die Knochenplatte mindestens ein 
rundes Loch (150) mit einer entsprechenden Ver- 
senkung (1 52) aufweist, wobei die Versenkung axial 
35 von einer Orientierung lotrecht zur Oberseite (156) 
urn einen vorbestimmten Winkel versetzt ist. 

10. Knochenplatte (80, 130, 140, 200) nach Anspruch 
9, dadurch gekennzeichnet, dass der vorbe- 

^0 stimmte Winkel 25 Grad betragt. 

11. Knochenplatte (80, 130, 140, 200) nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass ein Abstand (X) zwischen den bei- 

45 den uberlappenden Lochern (100, 212) einer Off- 
nung so definiert ist, dass er das SchlieBen oder Off- 
nen von Keil-Femurosteotomien optimiert. 

12. Knochenplatte (80, 130, 140, 200) nach Anspruch 
50 11, dadurch gekennzeichnet, dass der Abstand 

(X) 15 mm betragt. 

13. Knochenplatte (80, 130, 140, 200) nach Anspruch 
1 1 oder 12, dadurch gekennzeichnet, dass ein di- 
ss stales Ende (232) der Platte (80, 1 30, 1 40, 200) eine 

naturliche Kurve formt, die der Form des distalen 
Femurs entspricht, urn die Moglichkeit eines Platten- 
Ciberhangs zu minimieren. 
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14. Orthopadisches Kit mit einer Knochenplatte (80, 
130, 140, 200) zur Verwendung bei der Osteotomie 
nach mindestens einem der vorhergehenden An- 
spruche und mindestens einer Knochenschraube, 
die mit der Knochenplatte (80, 1 30, 1 40, 200) in Ein- 
griff gebracht werden kann. 

15. Orthopadisches Kit nach Anspruch 14, ferner um- 
fassend eine Bohrfuhrung mit einer Hauptbohrfuh- 
rungsflache und gegenuberliegenden Endabschnit- 
ten, wobei ein Endabschnitt sicher mit der Gewinde- 
flache eines Loches in der Knochenplatte (80, 130, 
1 40, 200) in Eingriff gebracht werden kann, so dass 
die Bohrfuhrung sicher in einer gewunschten Orien- 
tierung relativ zur Knochenplatte (80, 1 30, 1 40, 200) 
gehalten werden kann, urn einen bei einem ortho- 
padischen Eingriff verwendeten Bohrerzu stabilisie- 
ren. 



Revendications 

1. Plaque (80, 130, 140, 200) d'osteosynthese cove- 
nant a une utilisation en osteotomie, la plaque (80, 
130, 140, 200) d' osteosynthese presentant au 
moins un axe longitudinal (12, 204), une face infe- 
rieure de contact avec I'os et une face superieure 
(1 6, 206) dotee d'orifices communiquant a travers la 
plaque (80, 130, 140, 200) de la face superieure a 
la face inferieure, les orifices etant pratiques pour 
recevoir des chevilles ou des vis d'osteosynthese, 
et les orifices etant disposes sensiblement le long 
de I'axe longitudinal (12, 204), deux de ces orifices 
etant pratiques sous la forme d'un jeu de deux trous 
(100, 212) se chevauchant et au moins deux trous 
(84, 86) etant alignes le long d'un deuxieme axe 
s'etendant suivant un certain angle par rapport a 
I'axe longitudinal (12, 204), caracterisee en ceque 
les deux trous (1 00, 212) se chevauchant du jeu de 
deux trous (1 00, 212) se chevauchant sont cylindri- 
ques ettaraudes, un trou (86) etant aligne le long de 
I'axe longitudinal (12, 204) et du deuxieme axe. 

2. Plaque (80, 130, 140, 200) d'osteosynthese selon la 
revendication 1 , caracterisee en ceque les centres 
des deux trous (1 00, 21 2) se chevauchant sont dis- 
poses sensiblement parallelement a I'axe longitudi- 
nal (12, 204). 

3. Plaque (80, 130, 140, 200) d'osteosynthese selon 
I'unedes revendications 1 et2, caracterisee en ce 
qu'un troisieme trou (102) est aligne a une certaine 
distance de I'axe longitudinal (12, 204). 

4. Plaque (80, 130, 140, 200) d'osteosynthese selon 
I'une des revendications 1 a 3, caracterisee en ce 
qu'au moins un des trous (84, 86) alignes sur le 
deuxieme axe presente un orifice taraude destine a 



recevoir une vis d'osteosynthese. 

5. Plaque\ (80, 130, 140, 200) d'osteosynthese selon 
les revendications 3 et 4, caracterisee en ce que 

5 le troisieme trou (102) est pratique sous la forme 

d'un jeu de trous (1 00, 212) se chevauchant, dispo- 
ses sensiblement parallelement au deuxieme axe. 

6. Plaque (80, 130, 140, 200) d'osteosynthese selon 
10 I'une des revendications precedentes, caracterisee 

en ce que le deuxieme axe forme un angle de 60 
degres avec I'axe longitudinal. 

7. Plaque (80, 130, 140, 200) d'osteosynthese selon 
is rune des revendications precedentes, caracterisee 

en ce que chacun des trous (100, 212) se chevau- 
chant comprend un large evasement (220) sur une 
extremite distante (222) eloignee du site (1 12) d'os- 
teotomie. 

20 

8. Plaque (80, 130, 140, 200) d'osteosynthese selon 
I'une des revendications precedentes, caracterisee 
en ce que la plaque (80, 1 30, 1 40, 200) d'osteosyn- 
these comprend en outre au moins une cheville (306) 

25 d'osteosynthese a blocage dotee d'une tete filetee 
qui se bloque par interaction avec les filets (30) d'un 
orifice taraude (40) correspondant, assurant ainsi 
dans de meilleures conditions la fixation rigide d'une 
fracture lors de I'utilisation de chevilles dotees d'un 
30 corps sans filets. 

9. Plaque (80, 130, 140, 200) d'osteosynthese selon 
I'une des revendications precedentes, caracterisee 
en ce que la plaque d'osteosynthese comprend au 

35 moins un trou rond (150) dote d'un lamage (152) 
correspondant, le lamage etant decale axialement 
d'un angle predetermine par rapport a une orienta- 
tion perpendiculaire a la surface superieure (156). 

10. Plaque (80, 130, 140, 200) d'osteosynthese selon la 
revendication 9, caracterisee en ce que Tangle pre- 
determine est de 25 degres. 

11. Plaque (80, 130, 140, 200) d'osteosynthese selon 
45 I'une des revendications precedentes, caracterisee 

en ce qu'une distance (X) entre les deux trous (1 00, 
212) se chevauchant d'un orifice est definie de fagon 
a optimiser I'ouverture ou la fermeture des osteoto- 
mies femorales en coin. 

50 

12. Plaque (80, 130, 140, 200) d'osteosynthese selon la 
revendication 1 1 , caracterisee en ce que la distan- 
ce (X) est de 15 mm. 

55 13. Plaque (80, 130, 140, 200) d'osteosynthese selon la 
revendication 11 ou 12, caracterisee en ce qu'une 
extremite distale (232) de la plaque (80, 130, 140, 
200) forme une courbe naturelle correspondant a la 
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forme du femur distal afin de minimiser le potentiel 
de porte-a-faux de la plaque. 

4. Kit orthopedique comprenant une plaque (80, 130, 
140, 200) d'osteosynthese convenant a une utilisa- 5 
tion en osteotomie selon Tune au moins des reven- 
dications precedentes et au moins une vis d'osteo- 
synthese susceptible de cooperer avec la plaque 
(80, 130, 140, 200) d'osteosynthese. 

10 

5. Kit orthopedique selon la revendication 1 4, compor- 
tant en outre un guide de pergage presentant une 
surface principale de guide de pergage et des parties 
d'extremite opposees, une de ces parties d'extremi- 

te pouvant etre fermement engagee avec la surface is 
taraudee d'un trou dans la plaque (80, 1 30, 1 40, 200) 
d'osteosynthese de fagon a maintenir fermement le 
guide de pergage dans une orientation souhaitee par 
rapport a la plaque (80, 1 30, 1 40, 200) d'osteosyn- 
these afin de stabiliser une perceuse utilisee lors 20 
d'une procedure orthopedique. 
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102' 



FIG. 1b 
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84' 



FIG. 4b 
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FIG. 6 
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